A 33-year-old woman with obesity, hypertension and diabetes was admitted with decreased level of consciousness and diabetic ketoacidosis. Her glucose level was 1090 mg/dl (60.5 mmol/l) on admission. She had been treated for recurrent lower urinary tract infections. Physical examination revealed local tenderness over the lower back region; bilateral pain with lumbar percussion was noted.
A 33-year-old woman with obesity, hypertension and diabetes was admitted with decreased level of consciousness and diabetic ketoacidosis. Her glucose level was 1090 mg/dl (60.5 mmol/l) on admission. She had been treated for recurrent lower urinary tract infections. Physical examination revealed local tenderness over the lower back region; bilateral pain with lumbar percussion was noted.
Blood tests showed a white cell count of 36,990 × 10 3 ml, sodium level of 112 mmol/l and an estimated glomerular filtration rate (eGFR) of 25 ml/min/1.73 m 2 . Urinalysis revealed pH at 8.0, pyuria, bacteriuria, microhaematuria and ketones. After initial resuscitation an abdominal computed tomography (CT) (Figure 1 ) was performed and revealed an extensive collection of gas in the parenchyma and perinephric spaces of both kidneys. The diagnosis of septic shock was made with haemodynamic instability. These findings and her symptoms suggested bilateral emphysematous pyelonephritis (EPN), classified as Huang type IV. Immediate aggressive medical management including norepinephrine infusion and bilateral percutaneous drainages were performed. Urine and blood cultures were positive for Extended-spectrum betalactamase-producing Escherichia coli and a course of 14 days with meropenem was administered. The patient had an adequate recovery and her renal function improved (eGFR of 45.3 ml/min/1.73m 2 ) upon discharge.
EPN has been defined as an acute, severe, necrotising infection of renal parenchyma and perirenal tissue that results in the presence of gas within the renal parenchyma, collecting system, or perinephric tissue. 1 Factors that may be involved in the pathogenesis of EPN include high blood glucose, glucose-fermenting bacteria (gas-forming coliform bacteria), impaired vascular supply with decreased tissue perfusion, and impaired immune response. 2 Most patients in whom EPN develops have diabetes mellitus and/or evidence of urinary tract obstruction. Urinary obstruction may increase pelvicaliceal pressure thereby reducing renal perfusion. Urinary calculi has been reported to be the main cause of renal obstruction, predominantly in women. 3 The most common causative organism for EPN isolated is E coli; the other commonly involved organisms include Klebsiella spp. and Proteus spp. CT is the most reliable diagnostic tool, with no contrast administration being required. 3 We used radiological classification proposed 17 years ago by Huang and Tseng that specifies the localisation of gas or abscess pattern on CT. According to this classification, Class 1: gas in the collecting
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Infection in Urology. Case Report Figure 1 . Sagittal (left) and axial (right) computed tomography images of the abdomen with presence of gas within the renal parenchyma and collecting system in both kidneys. system only, Class 2: gas in the renal parenchyma without extension to extra-renal space, Class 3(a): extension of gas or abscess to perinephric space, Class 3(b): extension of gas or abscess to pararenal space; and Class 4: bilateral EPN or solitary kidney with EPN sepsis. 4 This classification is superior because of the better prognostic value and is also helpful in selecting a management protocol.
Treatment of EPN initially involves aggressive management of the septic process according to the Surviving Sepsis Campaign Guidelines including fluid and electrolyte resuscitation, antibiotic therapy, glycaemic control and relief of urinary tract obstruction in appropriate cases. 5 Until the late 1980s, the management of EPN usually involved emergency nephrectomy and/or open surgical drainage; however, this approach was associated with a mortality rate of 40% to 50%. 6 Invasive treatment modalities have been used for nearly all EPN patients. In a study with a large series, 41 patients were treated with antibiotic treatment alone or with a combination of percutaneous drainage (PCD) and antibiotic treatment. 7 In this study, the medical management (MM) and minimally invasive (MI) treatment rate was 75.8%. The high success rate of the MI approach was significant and might be a reference when choosing the management modality.
The gold standard of care and definitive management for the majority of patients with EPN consists of either conservative MM with antibiotics, or PCD with MM with or without elective nephrectomy. 8 The need for ureteral stent placement or PCD should be considered based on radiological findings. Open drainage could be used in selected cases in which large and pararenal collections are found. In the absence of hydronephrosis, MM could be a safe and successful strategy. Clinical monitoring should always be taken into consideration, and reassessment of any MI intervention must be ruled out. Olvera-Posada et al. 9 reported the largest series about the treatment strategies of EPN and recommend combining different MI strategies before emergency nephrectomy. After an acute EPN episode, all patients must be re-evaluated to determine kidney function and provide definitive treatment. Prognosis of patients with EPN has changed over the last years. Mortality has declined with MM and MI strategies and especially so in the last decade following the widespread adoption of PCD and double J stent placement. 9 
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